• We reveal an economic mechanism for spatial inequalities of both nominal income and real income in a multicountry space.
Introduction
Two kinds of inequality are known in our society, natural or physical and ethical or political. The former is attributed to different skills and abilities and is considered acceptable, while the latter results from specific economic systems and is considered detrimental because it makes economies inefficient and unstable.
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This naturally leads to a question, is the second inequality avoidable?
This paper focuses on spatial inequality, which appears not only between countries but also within them, exhibiting uneven economic development. Globalization is one of the reasons for spatial income inequalities (Anand and Segal, 2008) . The heterogeneity of space (uneven distribution of technologies, natural resources, and amenities) results in such inequalities, whose linkage has been extensively explored by traditional trade theory. Meanwhile, by a model of New Trade Theory (NTT), a recent paper of Takahashi et al. (2013) shows that the income inequality between two countries always occur in the spatial equilibrium even when the countries are homogeneous and differ only in size. Moreover, such a spatial inequality initially rises and then falls when globalization deepens. Consequently, the inequality appears even when there are no relative advantages in technology, resource endowment, and geographic feature.
However, the analysis of Takahashi et al. (2013) country automatically implies that firms go to the other country. Whereas in the case of more than two countries, there are many ways in which these countries can interact.
1 So it is not clear how the two-country analysis extends. We need a multicountry model to incorporate complex feedback, which is also important for empirical studies.
The primary purpose of this paper is to generalize Takahashi et al. (2013) 2 However, as in most NTT papers, a freely traded good is assumed there which equalizes the wages all over the world if there is no Ricardian productivity difference among the countries. For this reason, their model cannot be applied to examine the spatial inequality of nominal income, especially its non-monotonicity.
The income inequality between any pair of countries is an economic concern in general, which is observable in our two-factor model (labor and capital) without a freely traded good. Due to the assumption of homogeneous labor and capital endowment, the income inequality is measured by the wage differential between the countries in our model. We derive the wage rates by investigating the home market effect (HME), which plays a central role in NTT. The HME is formally defined as a phenomenon in which a country with a larger local demand attracts a more-than-proportionate share of manufacturing firms (Krugman, 1980, Section III; Helpman and Krugman, 1985, Section 10.4) . Note that in a perfect competitive market with a technology of constant returns to scale, the firm share in a country is exactly the same as the population share there. Thus, the HME discloses an agglomeration force resulting from the monopolistic competition and the technology of increasing returns to scale, which is known as the second-nature force.
3 The HME is closely related to trade costs, or globalization level. Moreover, two other definitions for the HME are known in relevant literature. One is based on wage rates. Other things being equal, the wage is higher in a larger country (Krugman, 1991, p. 491; Behrens et al., 2009 , footnote 1). The existence of this HME implies the wage inequality, and we are also interested in how this inequality depends on trade integration. The third definition is based on trade pattern: the large country is a net exporter of manufactured goods (Krugman, 1995 (Krugman, , p. 1261 Davis, 1998 Davis, , p. 1271 . Note that capital is mobile across countries which generates returns repatriated to the owners, a trade surplus in manufactured goods is possible in our model.
While different definitions are applied in different studies, they are shown to be equivalent in the two-country framework of according to local natural advantages while ''second nature'' is a force by which firms locate according to an advantage stemming from the presence of other firms. These terms are adopted in a series of new economic geography papers including Krugman (1993) and Redding (2010), etc. Takahashi et al. (2013) . Another purpose of this paper is to examine their relation when there are more than two countries. We find that the HME definitions in terms of firm share and wage are equivalent in this more general setting as well, but the definition in terms of trade pattern is not. So our multicountry model offers some clarification for the alternative HME definitions. Essentially, the definition in firm share measures the ratio of firm number to population, but the definition in trade pattern measures the differential between firm number and population. They become different when more than two countries are involved. Since the real world consists of many countries, this theoretical result is important for empirical studies on the HME.
We emphasize that the extension to many countries requires a far more delicate mathematical idea beyond the two-country model technique. Due to the simpler structure of a two-country space, the existence of a spatial equilibrium can be explored by the intermediate value theorem. However, to ensure the equilibrium existence in a space of multiple countries, we need to construct a suitable mapping to utilize the fixed point theorem. It is noteworthy that the wages in our model are determined by wage equations implicitly. In order to establish the nonmonotonic shape of wage differential, we have to investigate the wage equations to clarify the shape of wage curves by the implicit function theorem. These techniques are new in the literature of both new trade theory and inequality, which constitute a technical contribution of this paper.
The remainder of the paper is organized as follows. In Section 2, we establish the model of n countries. Section 3 provides the equilibrium analysis. The main results are given in Sections 4 and 5. While Section 4 studies the HME definitions and its existence, Section 5 examines the ubiquitous inequalities in terms of both nominal income and real income. Finally, Section 6 summarizes the conclusions.
The model
Countries in the real world are different in many respects, making it difficult to build a multicountry model. Since the HME aims to clarify the role of second nature and size effect in trade pattern, we assume all countries are symmetric except for their sizes. 4 In particular, we exclude first-nature features such as technological difference, resource abundance, and geographical advantage. This does not mean that these factors are unimportant. To the contrary, as shown in Behrens et al. (2009) , the excluded factors do impact on economic activities. However, including them in a model would obscure the size effect. Specifically, the global economy consists of n countries i = 1, 2, . . . , n, which have the same conditions except for their population sizes. Let the population share in country i be θ i ∈ (0, 1). We label these countries such that 1 > θ 1 ≥ θ 2 ≥ · · · ≥ θ n > 0. We assume two factors for production: labor and capital. 6 There are L units of labor and K units of capital in total. We rule 4 Although the country size is a kind of first-nature feature, in a perfect competition market with a production technology of constant returns to scale, the number of firms in a country is proportional to its population size when trade costs are positive. Therefore, in the new trade theory, it is common to assume different country size and examine how the number of firms in a country is disproportional to the country size.
5 For the same reason, the assumption of two symmetric regions is imposed in the core-periphery model of Krugman (1991) . Such an assumption makes our model far from the real world, but it is the only way to capture the essence of the second nature. To analogize, we need to peel an orange to taste the flesh; otherwise, we will not know whether the taste is from the peel or the flesh. 6 According to Takatsuka and Zeng (2012a,b), capital is an important production factor to be included in HME analysis.
